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PRELIMINARY AND SHORT REPORTS
A DIRECT VISUAL METHOD OF INOCULATING EARLY DEVELOPING
CHICK EMBRYOS WITH VIRUSES*
DAVID C. FRISCH, M. D.
For experimental virus inoculation, the usual methods utilize developing chick embryos
over five days old. Indeed, in most virus research seven to fourteen day old embryos are
used. The method to be described was developed originally as a means of prolonging the
period of contact between embryos and wart viruses (1).
Early embryos, less than four and one half days old, rotate to the most superior portion
of the egg. If albumen were not interposed between the shell and the blastoderm, it would
be an easy matter to inoculate the early embryo directly. After four and one half days the
embryo with its membranes becomes fixed to the shell membrane and no longer rotates.
In this position the fragile membranes are easily injured and inoculations are difficult.
It was learned that one could remove almost all of the albumen from fertile unincu-
bated hen's eggs without arresting early development. If albumen was removed from the
pointed end of the egg and replaced through a hole at the center of the egg normal devel-
opment to viable chicks still occurred. Dehydration of the albumen by incubation in an
incubator with low humidity did not produce deaths in early embryos. If an artificial air
sac is created over an early embryo and the hole sealed with scotch tape, the air in the
space is reabsorbed and the hole sealed by the developing chorion.
METHOD
To inoculate the developing embryo up to two and one half days or the unincubated
fertile egg, first ascertain the position of the air sac by candling the egg and pencil in this
area. Puncture the air sac with a sharp probe being careful not to enter too deeply because
of the small air sac present in early embryos. The probe need not be sterilized. Then paint
the pointed end of the egg opposite the air sac with tincture of iodine and allow the iodine
to dry. Sponge the iodine off with alcohol and allow to dry. With a flamed probe break
away enough shell and shell membrane at the pointed end to admit a sterile glass pipette
with a bore about two to three mm. in size. A two cc. rubber teat should be present on the
end of the pipette and the length and flare of the bore should be great enough to hold two
cc. An opsonin index pipette with the thin capillary end broken off is recommended and
can easily be made from glass tubing. Insert the pipette through the opening in the pointed
end of the egg and place this end in the most dependent position (most inferior). The al-
bumen having a higher specific gravity than the yolk will accumulate at the pointed end
and the yolk will ascend. Enough albumen will be interposed between the yolk and the
inserted pipette to prevent accidental puncture of the yolk. One can enter the pipette
almost one half an inch and still not puncture the yolk. Gravity plus teat suction removes
about two cc. of albumen from the egg into the pipette. When two cc. have been with-
drawn, tip the egg until the pointed end is most superior and seal off the opening in the
pointed end with scotch tape. Place the egg on its side with its long axis parallel to the
table. Paint point B with tincture of iodine, allow to dry and sponge off with alcohol and
dry. Point B is the most lateral portion of the shell when the egg rests with its long axis
parallel to the ground. (See figures 1 and 2). Now flame a steel probe and puncture point
B deep enough to penetrate the shell and shell membrane. Rotate the egg on its long axis
until the puncture site becomes most superior and is located at point A, the most superior
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part of the shell when the egg rests with its long axis parallel to the ground. (See figures
1 and 2). It is well to place a paper mache egg crate partition on a tray prior to rotating
the egg. The egg can be placed in one of the depressions of this paper mache so that the
puncture site now at point A remains most superior. The egg will then stay in this posi-
tion while one prepares to inoculate. Otherwise a slight jar may cause the egg to rotate.
A sturdy teat from an eye dropper is placed against the air sac puncture hole and suc-
tion applied to the air sac hole creating an artificial air space under the puncture site now
at point A. With a flamed probe break away enough of the shell over the artificial air space
to visualize the embryo on top of the exposed yolk. In unincubated eggs the blastoderm is
a whitish small circular area. In one or two day old incubated eggs the embryo area is in-
creased in size and may show reddish punctate blood islands and the primitive streak.
Under direct vision, inoculate the area of the developing embryo and seal the site of inocu-
lation with scotch tape. Incubate the egg for twenty-four hours with the site of inocula-
tion uppermost, and then rotate the egg until the embryo is no longer in proximity to the
site of inoculation. Allow the embryo to remain in this position until fixation occurs and
the embryo no longer can rotate. Remove the paper mache lining the incubator egg tray
and rotate eggs at least once daily. Candling is done with impunity thereafter just like
any uninoculated egg.
To inoculate developing embryos from two and one half days to the fourth day, incu-
bate the egg in a dry incubator. The water removed from the albumen will slightly de-
hydrate the albumen. The removal of albumen from the pointed end of the egg is not neces-
sary if dehydration is done. Also, the normal air sac space is increased in size. Omitting
the withdrawal of albumen from the pointed end of the egg, one follows the same procedure
as described for embryos younger than two and one half days, with one exception. In-
stead of incubating the egg twenty-four hours with the inoculation site most superior,
one incubates for twelve hours. Then rotate the embryo away from the shell inoculation
site at point A and incubate until the embryo becomes fixed at this new site as before.
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COMMENT
A potent strain of vaccinia virus will kill embryos inoculated by the above method.
Wart viruses will not interfere with growth or produce lesions. The virus of molluscum
contagiosum produces proliferative lesions on the chorion but will not affect the embryo
ectoderm.'
The method is simple, requires very little equipment, eliminates nonspecific lesions
produced by dehydration in an artificial air sac, and increases the incubation time of
virus-inoculated eggs. In addition it is a means of inoculating the primordial ectoderm
of the blastodermic vesicle.
If vaccinia virus is inoculated into the natural air sac and the egg while developing is
held fixed for a few days so that the air sac remains most superior, the virus is lethal to
the embryo. This latter method has not been developed experimentally but conceivably
could be a good way of inoculating early embryos. Virus inoculated into the albumen of
an early or late embryo does not infect the embryo or its membranes.
CONCLUSIONS
A direct visual method of inoculating early developing chick embryos is described.
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